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a «*i * ^ 56; < t % - a-c * © i aa«c©«#iw j»»«#mw# & * t «# © 
wasjiBSif-r sz. 1 swat -rs*#«jfi^««i«**s* 
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[0 0 0 2] 

«#fflifi^aJ«9*iS*fctt#iRJR»fli!l*ifei:LTtt, fciijLtf, 

Raisz LG, Rodan GA eds. Principales of bone biology Academic Press, New 
York (1996)]. fi&jfcttCH:, «#»flS^**itt#(ftJRS:}|IiW1-<5tS^a^ 
^#M(C«fcS#®jR{C^o<#gi^0^{C^t.tlT^fc[Bilezikiaii JP, 
Raisz LG, Rodan GA eds. Principales of bone biology Academic Press^ New 
York (1996)]. Lfrb£#<D, Z.tibmM&&^lii&m&&&lja&&WtjSL&'t 

z>-%m&, #i**5v>iittJBi*tcttftfc»;&a;;rw #tci!ifj;;§©fei&£#? »t 

[0 0 0 3] 

l <b e> t -t & mm) 

* Z. T% *mW% Z © J: e> &g!H£ffi ©fe&tt©4>£ V^raiK^^ffif ^ 
**fett#»JR«l«S*ftS:*v^'r/<<«i*«F*S:fiofci:i5, • 

fcfclifflL#»l|!K:ai*Lfc. 
[0 0 0 4] 

[0 0 0 5] 
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$£#18 & * $«rjW Jfi t U ft 6 3 1 tc J: y fflJ&tfftMR £ *i 5 % © 
[0 0 0 6] 

Xte. '?>7U7T-PnU--m%L® : ?- («T r M-CSFj £\,^ 0 ) , 
J&f&m?- ( RANKL/TRANCE/ 0DF/0PGL> TRANKLj £\^ 0 ) , ffi^jEH^ ( 

#T r TNFj ) >f>*-n>f 3f>-4 (IL-4) , Jlii^rtMJBSTOS^ 

(VEGF) **&jBfcttl<&4>fc< fcfc-«-e&y\ *>«-«©#$ ^Tt>wv> t 
> RWBffiv*TfcJ:v*. £©*^*>RANl[LfcJB^<&;ifc##*l,<, #ICAII$ 
KLfl^$*lfc»mtt©RANKLS:, »£l~250ng/«lTfJ8v*<&£ UV*. 3*1, 

[0 0 0 7] 

*#***K:#**i*«#iWfit(r«IBJB^©ttJ»i:LTtt, ft^M, ;* h 

it^t*^ Zft &»-«©#£ V*T*)V^U M£JBV*T%> J:V\, 
[0 0 0 8] 

35tc, «£#«**©;»*«#£. nmmttltiStiZ.t.lfi&tLW lit- 
M^&ftSlfcflMIH^ilLTB:, ftflBM-CSF, RANKU TNF, IL-4, VEGF©ffifC 
4>*-n>f*:/- l (J^T r il-ij t^t>o ) , >r>*-n>f *>-3 (6tr 

riL-3j i:v%e»o ) , >f >#-n>f *;/-6 (jetT r iL-6j £v^. ) , -f># 
-n>f - 1 l (JBTF HL-iu t^o. ) , >#-n>f *y- l 5 (jsit 

riL-i5j i^e>. ) , >f l 7 (j^T HL-17J £:^e>o ) , 
zfuT.t'f^yVyEZ^ozfuxz f^yVyM. OXT r PGj fcvO. ) , HI? 
ftJ®*;i/^> (JSTF r PTHj £^e>. ) , Wi^mtsjv^ym^^ K (JS*T 



3 



fflSE# 2000-3058522 
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rPTHrPj t^Oo ) . • U--MWim^' (J^T r GM-CS 

Fj t^Oo ) , la ,25-i;tl Kn^rt/tf^^ >D3^©?S44M^# * >D^g (J£TF 

[0 0 0 9] 

±mmmm^mo)fpi:^ umi^^^i,zt.^mzut rank 

^Si!I$:^feLT^^•g) [Takahashi N, et al. Biochem Biophys Res Comm 256: 449 
-455 (1999)]^6T'fe€>„ RANKLE &<k[HT*imitMMmf&Z3.n-r SBM. 

(RANK/TRANCER/ ODFR) t^tSItCiot, 
J&Wi.'&M^'t & [Takahashi N, et al. Biochem Biophys Res Comm 256: 449-455 
(1999)] o $LfrftX*\Z. MWmi$m&®*tLT! l $&&LX^*^Zilfrt>. 

Wi t #■& JRfgffi #if iD L #* #«4> 5 3©B# (Dm^mmcom^. K tiRANKL 
©^D^K^LT^St^^tlTV^ [Kong YY, et al. Nature 397 : 315-323 
(1999)] „ 8AmLtRANKL©ie^fe^trs^ft^-efeS«#J|l|e^flifaH^ 
(JStT roPG/OCIFj £^t>o ) tt, RAHKLJCj:oTai*a*l«*#j|II«©^«S: 

w^tsfcfcttc, wt*mm<Dje!&yim • «#»jB©?gtt) ! L3ttcii^<#BBjt3SE 
^©ifr^f^wcfcv^ fifing #««tfi j E^jc* 

[Lacey DL, et al. Cell 93: 165-176 (1998)] „ '©£-?£, RANKLES RAN 

BB»U9v^©#J|«^*fctt#ffi*, AXW»«««if«fe©#«5J\ AlSf 
illtffl^-X-^; #<E^LfcMJl»CJ:S#«««!ifK:»L/T, RANKLtC 



aitiE#2 000-3058522 



Sft^ 11-Z84U/S 



[0 0 10] 

» TiWJfi, BWiia^e>a«tiS^35fc<i:%)-afe#W , 6i.i:*«T^, £fte>tt- 

fcUTtt, V?*#§t* Kn-ViHJfifcLT, ST-2, TSB-13-9^#lf e>tlS„ 
nTtBTffc*;, JBlTJCff3*"T«««lK:j:»J**, Sift LT^C&tS - £tfi"Cg 

So 

[0 0 11] 

*»WT?fflV^*l*«#iMJ»||fKittJfi*M©**Mfc ^TBl, 8~1000ng/»l 
©M-CSFfc-£# % 5X~15X«>S/J»m»S:»ilILfcT-n/7TMEimift«^»f 6*1 
So fc^T'*, 100ng/«l©M-CSF£-&#, lO^^i/^M^MbfeT^^TME 

[0 0 12] 

Hil?S«&»aDLfcT^/7TMEM«i|!l^tSW , e>*l, lXlO~ 10 M~lXl(f 7 M© 

ruts w%Mmmmmmtitm&%:x hu-^mmmnmitMMi&f&zwffiitti 

o 

[0 0 13] 
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o *#ttlCtt, fl*»1.3~2MH2, »y£UJ9««100~1000kHz, A*-xMPilO~20 
OO/isec, m^lOOmW/cm^T^iSffi^SWMT'^Sc 8KM»©H8»#8sfc bT 
tt, lH20^|H|SffiAjB#»^^&Exogentfc©38^»m*rL-y 

LTtt> fl*. tf? Ml^to%ft'$&}LV-efc-< !f im2Q0 n sec, 
[0014] 

ttJ*J»JB'*-&»£*tCti, Duarte©3Rffl#ff (No. 4, 530 ,360) fC|B*$ 

StlSSW^tt, J9««1.3~2MHz, *»JigUJ9J(HlO0~l,0OOH«, n*-xM@10~20 
OO^sec, m*100mW/cm 2 aT©<Sffi*S«r^S. ^©Mtt^SBttl B 

20#J«fc£1-£££:#*Sf£l/^o TalisHB©*HWfflF (No. 5,003,965) 

C±oTIII«tlazy Mc*«3ftfc#f-f • T^U^r-.*- • any 

1.3~2MHz, ffl#l~50«W/c« 2 ©ftffl:&jM»T?&6. 
[0 0 15] 

cum***:: #g§jt^m, «ttH»y9v^©#* 

AXBB»S«ftttrltttfc©#»<J\ AXggasS&ffi&©;i/->C 
- > *\ #» «fc & #tttt«©ftfttc ffltf T © ttftcJSM^ "T« £ & & 

o 3€C, *»W©«#iWlfi^ffli«*a*fctt#®JR»1»*iStt, «Bagi:& 
oTH fc^J^ ©$# tc <k <& lO^ffl ©fefifttt & v \ % © T* & y , ^m© B&*f5 

[0 0 16] 

[»w©*ife©^«i3 
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1 1 — 25840 7 b 

[0 0 17] 

immw i - 1 ~ i - 4 s <t tf i - i~i-4] 

•v^^#«ft*?ft'IMill!ei|ffKIKJfi r MDBMj i:^e>» ) tt, v?*©:*:ill 
#fc«ktfJE#©#«fc«#Lfcfc, Sffi J: U #«&#©* &#J8iU 4X106<@ 

/ ] Ocm-d i shizm £ & /uT?& sift M © * £ I OO ng/m 1 ©M-CSF#£T T?3 0 |g| 

"rsittckywfc. JSMfttcit, ioong/ B i©«-csFS:-ir*, mvi/mttiumzWi 

tiULtzT)\s7T MEMJgig & J8 V\ MDBM & 1 X 105M/«el 1 (Dm&~C~ 6 ft # x;WC2m 
l©*-efl^fc 0 ilC. nJ^SRANKL (JSTF TsRANKLj fcV^„ ) fe50ng/«HC 
«fc-9tC^inLfc„ sRANKLtt. Pepro-TechftJ; yA^bfc&WSrMV^., HJ^ 

[0 0 18] 

*fflSS¥ (n>hn-;b) ©72B#Hig#g¥ 
m&mz 1 H 20#RU &B2 0 IH 9x;u© j6ffi J; »J Ml* b fc. 

@WMM#t^©96Bf|§]Jg#S¥ 

tft * 1 B 20#H, £153 B 181 V x ;b© j£ ft j; »; L fc „ 

®&i«&lH20#ia, 3itl4BHtfx/b©JiHBJ:yraitLfc 
(n>hn-^)"0i44«ia«*» 

m ^ffi. Z 1 B 20# ft ^^5 H ia * x * © j£iB J: y Jg# L fc . 
[0 0 19] 

sRANKLOSfcfiDICWLTHu Jfc««fc J: ^«^©7KT*10m g/ml 

©JB&CiSWLfe*©*:, 200fg#^T*50ng/iBl{C?fcS<fc9tC»bfc„ 30 glC 
ifc&M 33 <£ tfUJdsM ilt)tC50ng/ml© sRANKL h>tc.%ft%&?£\ 0%FCS- a MEM {C 



imm i - 1 ; 

Hi£M l - l ; 

imm i - 2 ; 

1 - 2 ; 
Jt«« 1 - 3 ; 

mmm 1 - 3 ; 



Jt«« 1 - 4 ; 
gfttil 1 - 4 ; 
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[0 0 2 0] 

**»©hbwk:hlt«, imm i-i~i-4t»h:, s«{*M*f-&-r, m 

»«|l-l~l-8Tfttl02 O^KMBfll^aSM^^/^ £> ExogentO 
S^ffi^n- ^ hSrJHBJISflglffflfc^Lfe^oSrM^T, ^x;i/jgM«t y§yfe 

#11 1 - 1 T*tiiiK2 0Bg, i - 2 T*iiatf83B ku 1-3 -etiaiaw 

N^OO/isec, «#«^»»1.5 MH2, -l-kHz©|ft»J-5gL^jRa, ffi;fr30mW/ 
[00 2 1] 

jfc«« 1 - 1 fc.ttf£i6« 1 - 1 T*tt®m®%}72®m%k, smw 1 - 2 s 

^ttM 1-2 Ttt«£BBtt96l$H& jftKffl 1 - 3 J: tf^ifcfll 1-3 T?tiJ&§| 

igftio8i$ra&, nam 1-4 is^nmrnm 1-4 -et£J3&BBtti44i$ia&ictti& 

*-T»*Jg5Mlflitt»tt*^7 7*— e (TRAP) ffefe*ffV\ 3fe3**fc*T 

T% io««±©«JB*S:*^STllAP»tt#««ilJ».fe«*||iJ»i:LT, ^©I!(£$I 
[0 0 2 2] 

SaMTIMSttBU Jt««l-2~l-4ICjfc^T*^LTV\S 0 
[0 0 2 3] 

[*;6g0!l2- 1-2-2 £<fc 2- 1-2-2] 
MDBMtt, V* *©*!»#£ J: #»#©#* fcSURLfcfc, ggiCi'J#«0 
tf)#£#i£U 4X106fi/10c»-dish^c#g5i^^iPttittJlfi©*S:100 ng/«l©M 
-CSF#feTT'3H^#1-§- fctCfcyfcfc. JgifilCfcL 100ng/ml©M-CSFS:^# 
, l0X«^S/|&JiaJllll»*»aiILfer^/77MEM*ifiS:Mv\fe o ' 7 9^f|l6li*^bn 
-V^Bflg^TSB-lS-gti, SV-40-large-T-antigen transgenic mice©#|| J; y ft} 
:£Lfc|||J|g*|n?*5. TSB-13-9ti, 2X105 fl/lOc«-dishlCfl|^a^30TO§| 
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[0 0 2 4] 

MDBMttlX105ffi/welI©^,g-C\ TSB-13-9«lX106^/well(D^-e> HWC 6 
:ft?x;WC2ml<D4-e3iVN£ 0 lXKf 8 M©la KO^rS/tf # ^ > 

[0 0 2 5] 

Jti&«2-1 ; *fJMI¥ (n>bn-;b) ©96t$@%lg$ . 
2 - 1 ; j^ftBglHff©96l$ra«&« 

j6M & 1 0 20dm ji«3H ISO x/i/©H£li J: y H8*f L fc. 

mMW2 - 2 ■; «#&jfl&ri$©12()l$ra«&@ 
[0 0 2 6] 

la ,25-^hl Kn^rS/lf*^>D3©a5DDK:BBl/Tli, Jfc*«;fc J: tf^JiWfc* 
IC, X^f y-;i/T'lX10" 5 MO^lC^bfc : fo©$:> 1000^#^T*1X10" 8 MIC^ 
5<fc-5tcgs;&nbfc„ 3Bg{cJtCTJfe«J:rJ t II^Ji: : blcixio" 8 M©la,25-s;ii K 

[0 0 2 7] 

j««©IIB*NcBBLTti, Jt«*05 1-1-1-2T-H gW&ttH8*f-frT , % 
mmi - 1 ~ 1 - 2T'tt 1 0 2 0#Hffiffl*Milirt/l/XS:. E x o g e n*±© 

<!!l-ltttli3 0OTiL ii«l-2T'lill4HTOlfc 0 lit 
. «#»©ffi;*7#£«, A-X h (1200*1 sec, MHz, 1 kHz©^ 

yjgLJSaiR, ffi*30mW/cm 2 T^To fc. 
[0 0 2 8] 

Jt«flf 1 — 1 <fc 1 - 1 T?H:i&*BM&96l$H«t Jt«#9 1 - 2 «fc tf 

Hd6M 1 ~ 2 T?tti^gI&120l$iafcK:J&j|S£IBi£U »jfc£10%y 
T'J>T@JU «i6lc«oT«#»BJfi©v-*-^fesa5Bft««iitt»tt*^ 
7 7*— if (J^T TTRAPj ) 8Sfe&ffV\ ft^»TT% 10«JgH±© 
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[0 0 2 9] 

0 2fcJ:tf03fr?>tJB£ ) fr&&*j > - 1~1 -2Cfctt5«#*atJ»» 

tt, Jtilfffil 1 - 1~1 - 2 CJt^TiS^LTV^S. 
[0 0 3 0] 

3 - 1 J: Xfitmm 3 - 1 ] 

i'r^Mf3-f-f>^f-fXi' (Osteologic.Millenniun Biologix, Inc.) 
£A*lT;J3£, ZL©±(CjM#£jtt£J:e>lCLfc„ sRANKL£50 ng/mUcfc-SJ: 
-MC$&&nL£o sRANKLtt, Pepro-Tech^fcJctJA^Lfc^tJD^m^fco 
[0 0 3 1] 

o 

[0 0 3 2] 

sRANKL®^i0{Cg|LT^ Jt«« £ <fc t % tC, ^g^S*l?10 ae/bI 
<D^lC^Lfc%©S:, 200^#^^50ng/mUC&SJ;-5lC^jDLfc„ 3HBIC 
JtgtMfc <fc £ % {C50ng/Bl(£sRANKL£-^;e§TP&10XFCS- a MEMJCSStft 

[0 0 3 3] 

1 T-ttl B 2 0^^<£m^®TOA;i/^5:. E x o g e n^tomW^tJ^-V 
jft»1.5 MHz, 1 kHz©3#»JigLM$lt m#30mW/cn 2 T*fTo fc 0 
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[0 0 3 4] 

©**snfclB*S:tmcU «#illIJie»cj;*#iRiRiBtti:LTH3lc|B*Lfe. 
[0 0 3 5] 

B3**e>lfi&#fc»»J, 3S*#93- 1 (Cfett6*#»IISK:J:6#iRjRlf*H:, 

[0 0 3 6] 

- 1 £ <fctfjt««4 - 1 ] 

[0 0 3 7] 

MDBMB^XlO^/iiellOftan?, TSB-13-9&1 X 10 5 M/*el lft&JglN 2 4ftCr 

x/bCHiSKijtvAfc. «fJft4tt*JHfl&ci«ilcHSELfc. 2 4 ft?x/i/£Mu & 
.e>#Dft#!»JR?Stt»£JB©>W Kn*$/7/t*>f hn-- r-f (Os 
teologic, Millenniun Biologix, Inc.) fcAflTfc^, d©±lCiHj@tf££'?'5 
J:?ICL£: 0 ^zilc, S^^lxio" 8 Mi:^-g>«fc^{cia ,25-i/t: Ko^rS/t:^ 

[0 0 3 8] 

jt*PE«4 — i ; nmm (nyhu-)D <Di20B$mmmm 
mum* - 1 ; m&mm*m<Di2o#fB&mmm 

o 

[0 0 3 9] 
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a^-Mcg&inufc. 30 uizi£mm&&xtmfaMt%izixio~ 8 n<ma ,25-^t k 

[0 0 4 0] 

lT'ttl B 2 0£H<£ffi:frSWJft^;i':*&, Ex .o g e nttfflatSlllAazy 

4BWbfc„ 3^ fii^?R©ffl*4#ttt±, -rt-X MI200/isec, If$| 
JRR1.5-MH2, 1 Wlz<D¥kV&LRMBi. ffi*30mW/cm 2 T*fTo fc„ 
[0 04 1] 

Yu**/W9 4 h3-r^>^ ^^^yffilfe. *ie*T?3Jlsi*«, ft 

-r*#©-g|s (£ft®gt©5om_h) &BMM!iya*i6fllK:j:yn>tfa-*K: 
Jfc*J&#> *»S4xfclii*tS:llffllt»«fy7h«:fflv^T«IJtLfe. £fWR*fcy 

[0 0 4 2] 

JtieM4 - 1 (cit^TM^bTv^Sc 
[0 0 4 3] 

[»W©»*1 

#M/Lii{c8o* < ts 3 o r v % * mm izmzt * * z. t iz <t 

y, a#ffl©fe«M£^ft<, #BB%&&, 'ttttWtt'Jtfv*© 
#*«4>fcL AIB8fim«ffil£«©#«&l\ AI»fflS»«*«©/l/ 

- X r. > $r, #^ b £ B* £ «fc S #® B« ©}&R fc ft T © RES j^fS ffl ^ nf II £ 
fc£„ 3S£, *»W©«#Wlia^*fctt#|»JR©«riW*i56tt, tOTt^o 

r^tz mmm<D%L$- tc «t s io#;s ©^i&e #4>fc v * *> © -e & y , © 
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[Hlfi©«#ftSi«] 

[Si] 

*sL.£%®. T* & *J , $MMfc© g HfrSg-f b £ 5s L £ © T? * & . 
[03] 

CioT^Stlfe-l 2 0«fiaHfeCD«#i(l|IIje»S:^Lfc%©T»6. 
[04] 

K:J:oT^snfe«#IBJfiK:J:<&#iRJRiiiSt*^bfe*»©"efeS. 
[fiF«©Kif!] 

*ttStiident«s© t fcj£©*g*, MMS¥lC*fLT. P<0.05T'&S £ i: 
*«ttStudent*s© t tftji©|g*, *fB?J¥lC#LT, P<0.001T*&£ i 



ffiiE^ 2000-3058522 



m¥ 11-284075 



mm%i mm 

[Hi] 




crrm o i «») bcnmmi 
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[02] 
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